APPENDI X B
USAEHA SAMPLI NG PROTOCCL

SAMPLI NG PROTOCOL
FOR
BU LDI NG DEMOLI TI ON DEBRI S
AND
BU LDI NGS PAI NTED W TH LEAD- BASED PAI NT

1. REFERENCES. Appendix A contains a list of the materials
referenced in this docunent.

2. PURPCSE. The procedures outlined in this protocol provide a
net hod of characterization for the solid waste generated during
denolition operations through sanpling and Toxicity
Characteristic Leaching Procedure (TCLP) anal yses.

3. BACKGROUND

a. Since May 1991 (reference 1), problens associated with
di sposal of construction debris have surfaced at vari ous Arny
installations. More specifically, these concerns have focused on
probl ems associated with | ead-based paint "contam nated" debris
fromthe denolition of World War || era-buildings and ot her
structures known to be contanminated with | ead paint. Appropriate
sanpl ing and anal ytical techni ques have not been easily defined
due to the lack of specific regulatory guidance.

b. A proposed rule, published in the 17 January 1992 Federa
Regi ster (FR) (reference 2), cited requirenments to test building
debris for suspected netal constituents using the TCLP. The
proposed rul e indicated that a "honbgenous" sanpl e,
representative of the building, should be obtained from any
bui | di ng schedul ed to be denolished. The proposed rul e expl ai ned
that representative proportions of the various building nmaterials
(to include glass, wood, cenent, brick, roofing material, and any
metal piping, utilities, or equipnent that will remain in the
building at the tine of denolition) should be included in the
honogeni zed sanpl e.

c. The final rule, published in the 18 August 1992 FR
(reference 3), cited no significant changes. |In addition
certain states and even regional U S. Environmental Protection
Agency (EPA) offices have requested that this type of solid waste
(i.e., dermolition debris) be adequately characterized (references
4-6). Due to the increasing nunber of installations requesting
characterizati on assistance and the initial feedback from EPA
officials (references 7 and 8), a decision was nmade between
various Arny agencies (reference 9) to establish a feasible,
standardi zed plan for denolition debris characterization. The
pl an woul d outline the appropriate sanpling and anal ytica



procedures to be used by Arny installations/activities whenever a
denolition debris characterization is needed.

d. The U S. Arny Environmental Hygi ene Agency (USAEHA) has
devel oped this generic sanpling protocol to assist Arny
installations/activities in efficiently satisfying the
requi renents of the new EPA rule in accordance with existing EPA
nmet hodol ogi es and gui delines (references 10 and 11). The genera
approach of this protocol has been verbally approved by the EPA
(reference 12). By consistently using this approach, the USAEHA
hopes to establish an Arnmy-w de hazardous waste characterization
baseline for various types of buildings and structures. The
baseline may eventually be used to mininize or elimnate the need
for additional sanpling and anal yses.

e. The USAEHA has been pronoting this plan through initia
sanpling studies (pilot projects) at selected installations.
These installations were sel ected based on the need for imediate
wast e characterization, the quantity of projected (FY 92)
denolition debris, geographic |ocation, and major Arnmy comrand
(MACOM . Appendix B contains brief descriptions of the selected
installations and initial findings.

4. SCOPE.

a. Before characterizing the waste, it is necessary to
define the wastestream This protocol defines the wastestream or
"popul ation" that is being characterized as the debris generated
during a given denolition project at a given site/installation
Denolition projects are typically designated by a given FY;
therefore, an installation should have one denplition wastestream
generated each year. Wile all buildings/structures being
denol i shed in a given year constitute the population, only a
percent age of these buil dings shoul d be sanpled. Mre details on
how to determ ne the appropriate nunber of buildings to sanple
are presented in the "PROCEDURE n section bel ow.

b. This protocol and the associated pilot projects are
designed to characterize denmolition debris fromentire buildings.
A previous study (reference 13) has shown that certain
constituents nmay appear in nore concentrated forns when
i ndi vi dual conponents of buildings are tested. "Snall-scale"
denolition/construction debris that is generated during
mai nt enance, renoval, or other structural nodification projects
shoul d be individually tested and characterized. In general, this
"smal | -scal e" debris should include any denolition/ construction
debris that does not involve the entire building. Appendix C
contains a brief discussion on disposal procedures for "small -
scal e" debris.

5. PROCEDURE. During a denolition debris waste characterization
study, several site-specific determinations will need to be made.
The following steps are detailed to the extent possible.

a. Defining Individual Wastestreans/ Popul ations. As defined
above, the wastestrean population will consist of all the debris
generated during a specified denmolition project. Alist of the



bui | di ngs shoul d include notations of buildings that are
identical. Information should also be gathered regarding the
denolition and di sposal procedures. For instance, if the
structures are set on cenent foundations it would be necessary to
det erm ne whether the cenent is to be denplished and di sposed of
with the rest of the debris. If such foundations were to be |eft
in place they would not be considered as debris; otherw se, they
woul d be included in the wastestream and woul d be sanpled in
accordance with the procedures di scussed bel ow.

b. Determ ning the Nunmber of Sanples. Based on EPA gui dance
(reference 10), a statistical approach will be used to determ ne
t he nunber of buildings that need to be sanpled. This approach is
based on the assunption that the buildings are all of a
rel atively unique population and that the analytical results of
the study will be normally distributed. The EPA nanual SW 846 -
Test Methods for Evaluating Solid Wastes (reference 11), requires
that the nunber of sanples and statistical paranmeters used to
characterize a 'popul ation' ensure an 80 percent confidence |eve
in the resulting determnation (in this case, hazardous or
nonhazardous). The Table is based on these guidelines and should
be used to determ ne the nunber of buildings to be sanpled in a
gi ven popul ati on:

c. Sanple Buildings Selection. Once the nunber of buil dings
to be sanpled has been deternined, the specific buildings to be
sanpl ed need to be identified. A sonewhat random approach shoul d
be used in the selection process. Buildings nmay be randomy
sel ected using building numbers or placenent on maps. However,
when one or nore groups of identical buildings (e.g., a set of
WN'| barracks, all painted the sanme, naintained the same, etc.)
constitutes a portion of the population, an appropriate
percent age of buil di ngs should be sel ected fromthe individua

group(s).

d. Sanmpling Strategy. The objective is to obtain one
conposite sanple fromeach sel ected sanpl e building. The
conposite sanpl e should include appropriate proportions of al
materials constituted within the structure. The Figure depicts
various areas of a building that may be constructed of different
materi al s and shoul d be sanpl ed.

(1) Building conponents, such as glass, screen, or
wiring, that are difficult to sanple and conprise a very snall
percentage of the overall structure, will not be sanpled. Al so,
materials such as alum numsiding, |large netal ductwork, |ight
bal | asts, utility equipnent, and asbestos insulation should not
be sanpl ed as these materials should be separated fromthe
denolition debris and di sposed of separately or recycl ed/reused
(e.g., scrap netal). In general, the nobst conmonly sanpl ed
conponents will be wood, brick, cenent and pl aster/wall board.

(2) The proportional size of the various building
areas based on (estinmated) square footage rmust be determn ned. For
i nstance, a building may be 70 feet long, 40 feet w de and 12
feet high; if all four of the exterior walls are nade of the sane
material, there is 2,640 ft2 of that material/conmponent. W ndow



and door space should be subtracted out fromthe
exterior/interior walls and consi dered as separate areas. The
total estimated areas of the individual areas (e.g., exterior
wal |, interior plaster board wall, interior plywod/panelling
wal I, floor, cinder block supports, etc.) should be conpared to
one another in order to establish ratios. The ratios wl|

det erm ne the nunber of subsanples to obtain fromeach individua
area. GCenerally, 20 to 30 subsanples are necessary to makeup one
110-gram sanmpl e. This nunber will vary based on the types of
materials in the building.

TABLE. STATI STI CAL DETERM NATI ON OF THE NUMBER COF BUI LDI NGS TO

BE SAMPLED

NO. OF TOTAL BUI LDI NGS NO OF BU LDI NGS TO SAMPLE*
1-9 ALL

11 - 15 10

16 - 20 13

21 - 30 16

31 - 40 21

41 - 100 26

> 100 32

* These nunbers are designed to neet or exceed the statistica
requi renments set by EPA. Both the power and the confidence
intervals (Cl's) were set at or above 90 percent and 80 percent,
respectively, and the precision was established as 20 percent.
The coefficient of variance (CV) is assuned to be 35 percent. The
actual CV will vary fromcase to case and shoul d be determ ned
when the analytical results are available. A conplete statistica
eval uation of the analytical data will involve a calcul ation of
the actual CV and potentially include data transformati ons and/ or
adjustrments to the other statistical paraneters (see the "DATA
ANALYSES" section bel ow).

Fi gure
Exanmpl e Di agram of a Buil di ng
(WAl Tenporary Barracks Slated for Denolition)

Not Avail able Online

e. Sanpling Methodol ogy.

(1) Using a 1-inch bit drill or sinmilar device, a "core"
subsanpl e shoul d be obtained fromthe sel ected areas of the
buil di ng. The subsanple material should be collected into a
di sposabl e contai ner (such as |arge sheets of paper) as the



drilling is done. The sanmpling crew should -- to the extent
feasibly possible -- drill through the entire substrate. For
bui | di ng components such as cinder block or cenent a hamrer dril
shoul d be used. The nunber of drill hol es obtained fromeach type
of surface/area should be recorded. |If the anmount of overal
sanple material is not enough (i.e., less than 110 grans) for the
TCLP, additional subsanples should be obtained fromeach of the
specific areas. [NOTE: For at |east 5 percent of the sanmples (and
a mnimumof 1 sanple), approximtely 300 grams shoul d be
obt ai ned for adequate split |aboratory anal yses.]

(2) Field duplicates, equaling 5 percent of the nunber
of actual sanples (at a mnimum of one), should be obtained to
check the sanpling practice. The duplicate(s) should be obtained
by sinultaneously filling two sanple containers during the sanple
process (i.e., for each subsample within a sanple building, two
adj acent cores should be obtained and placed into two separate
cont ai ners).

f. Collection and Labelling. The sanple nmaterial from each
bui | di ng should be collected onto a (di sposabl e) container (such
as sheets of unused paper, paper plates, etc.). Fromthis
collection container, the materials should be enptied into cl ean
(new) plastic baggies and labelled with the project/installation
nane and or identification nunber, sanple (building) nunber,
sanpl e date, and sanpling personnel's nane.

g. Decontam nation. Nondedi cated sanpling equi pment such as
the drill bit should be decontani nated between sanpling of
i ndi vidual buildings. The sanpling crew should first brush excess
material fromthe equi pnrent and then wash using tap water and
soap. This should be followed by a final rinse with distilled,
dei oni zed, filtered (DD F) water. To ensure the equi prent was
properly decontamn nated, a used rinse water sanple should be
taken and anal yzed.

6. LABORATORY ANALYSES.

a. Packagi nqg and Transportation. All sanples should be
properly packaged before transporting themto the certified
anal ytical |aboratory.

b. Laboratory Preparation. To ensure thorough m xi ng of
the material, the laboratory should be requested to thoroughly
nm x/ honogeni ze the sanple naterial before preparing it for

anal yses. This will minimze the 'settling' that may occur
during transportation. This procedure is extrenely inportant
when excess sanpl e has been obtained and the | aboratory will only

be using a portion of the overall sanple.

c. Analytical Methodology. Al solid (wood/plaster/
pai ntchip, etc.) sanples should be extracted usi ng EPA Met hod
1311 (TCLP). The sanples should be anal yzed using either EPA
Met hod 6010A [ nductively Coupled Plasma (1 CP)-Aton c Enission
Spectroscopy] or EPA Method 7421, the Atonic Absorption, Furnace
Technique for lead. The |ICP procedure is reconmended due to
| ower cost, but either nethod will satisfy EPA requirenents



(reference 14). The rinsate sanple should also be anal yzed using
one of these methods.

7. DATA ANALYSES.

a. The TCLP | aboratory results should be statistically
anal yzed to assess the variability anmong the structures and
overall normality of the lead distribution. |If the analytica
results do not indicate a normal distribution (i.e., the
arithmetic mean is not greater than the variance), the raw data
shoul d be transfornmed (reference 11). After nornality has been
achi eved through an appropriate transformati on, the 80 percent Cl
shoul d be cal cul ated and conpared to the (simlarly transformed)
regul atory threshold (RT) of 5.0 ng/L of lead (reference 11).

b. Additional procedures nay be necessary to address
potential "statistical outliers,"” or buildings that yield
unusual |y high TCLP | ead concentrations that dramatically skew
the 80 percent CI. |If necessary, such buildings may be addressed
as a separate popul ation.

8. QUALITY ASSURANCE/ QUALI TY CONTROL (QA/ QC). The QN QC
measures for this sanpling effort includes the field
duplicate(s), rinsate sanple, and | aboratory duplicate(s). These
neasures are all in accordance with EPA gui dance (reference 10).

9. SITE SAFETY PROCEDURES. A Site Safety and Health Pl an (SSHP)
nmust be established to ensure safe working conditions for
personnel perform ng the procedures outlined in this protocol. An
SSHP sunmarizes the potential hazards and safety procedures
during sanple collection at the subject buildings. Appendix D

i ncl udes an exanple of an SSHP

10. COORDI NATI ON AND MONI TORI NG.  Anal ytical results obtained
using this protocol or a sinilar approach are being requested for
pl acenent in a database. Future sanmpling of building demplition
debris nay be minimzed or even elimnated based on such results.
Personnel using this protocol may direct any questions, conments,
or results to Ms. Veroni que Hauschild of the Waste Di sposa

Engi neering Division, USAEHA, at DSN 584-2953, commercial (410)
671-2953, or forward sane to the address bel ow

COMVANDER

USAEHA

ATTN:  HSHB- ME- SH (V. Hauschi | d)
BLDG 1677

APG - EA, MD 21010-5422

APPENDI X A

REFERENCES

1. Menorandum FORSCOM FCEN-CED-E, 17 May 1991, subject:



Di sposal of Waste Construction Debris Containing LeadCont ani nat ed
Pai nt .

2. Proposed Rule, Land Disposal Restrictions for Newy Listed
Wast es and Contani nated Debris, 57 Federal Register 958, 9
January 1992.

3. Final Rule, Land Disposal Restrictions for Newy Listed
Wast es and Hazardous Debris, 57 Federal Register 37194, 18 August
1992.

4. Menorandum AFZD-DEQ 10 May 1991, subject: Lead Paint
Conpliance Strategy [re: State of Missachusetts and EPA Regi on
Stance on Waste Characterization.

5. Letter, State of Maryland Departnment of the Environnent, 23
Decenber 1991, re: Characterization of Lead-Based Paint Debris
(at Aberdeen Proving G ound).

6. Letter, Al abama Departnment of Environnental Managenent, 8 My
1992, re: Denolition of Buildings Painted with Lead-Based Pai nt
(at Fort Mcdellan).

7. Tel ephone conversation between Ms. El ai ne Ebeye, Treat nent
and Technol ogi es Branch - Ofice of Solid Waste (OSW, EPA, and
Ms. V. Hauschild, U S. Arnmy Environnental Hygi ene Agency
(USAEHA) , January 1992.

8. Tel ephone conversation between M. Ji m Thonpson, Enforcenent
Di vision, EPA, and Ms. V. Hauschild, USAEHA, January 1992.

9. Menorandum ENVR-EH, 22 May 1992, subject: Analysis and
Di sposal of Construction Debris (Army Environmental Ofice
requesting assi stance from USATHAMA and USAEHA) .

10. EPA/ 600/ 8-89/046, March 1989, Soil Sanpling Quality
Assurance User's Guide, 2nd Edition.

11. EPA Manual SW 846, Novenber 1986, Test Methods for
Eval uating Solid Waste (Volune 11), 3rd Edition.

12. Tel ephone conversation between M. Dave Topping, OSW and
Ms. V. Hauschild, USAEHA, 28 August 1992.

13. Menorandum USAEHA, HSHL- ME-SH, 27 March 1992,
subj ect: Hazardous Waste Study No. 37-26-J105-91,
Characterization of Denplition Debris Containing
Lead- Lased Pai nt.

14. EPA Manual SW 846, Revision 1 Novenber 1990, Test Methods
for Evaluating Solid Waste, (Volume |, Part A), 3rd Edition.



